Background: Ziziphus mauritiana is a well known herb generally its fruit is used in stomach ailments or infections.The genus Ziziphus is known for its antimicrobial potency. Material and Methods: Here Z. mauritiana roots were taken for conducting experiments in various bacterial strains for evaluating its antibacterial potency by disc diffusion method. The minimum inhibitory concentration and zone of inhibition were also determined. The mode of action was determined by leakage of nucleic acid and its determination by UV spectrometry. Results: The root extract of Z.mauritiana posses excellent antibacterial activity against as the activity is well compared with standard drug ciprofloxacin. The mode of action of the extract was bactericidal. Conclusion: Effective and safe herbal antibiotic may be produced in the future by root extract of Z.mauritiana.
Introduction
The wide use of antibiotics in the treatment of bacterial infections has led to the emergence and spread of resistant strains. Emergence of multiple drug resistance to human pathogenic organisms has necessitated a search for new antimicrobial substance from other sources including. The genus Ziziphus belongs to the family Rhamnaceae. This genus comprises of about 100 species of deciduous or evergreen trees and shrubs distributed in the tropical and subtropical regions of the world. Ziziphus species can grow either as shrublets, shrubs or trees with thorny branches and are used as a hedge to form defensive fences for animals. [1] Ziziphus mauritiana Lam. occurs on nearly every continent. Z. mauritiana have very nutritious fruits and are usually eaten fresh. [2] Root extract of Z. mauritiana possess antidiarrhoeal activity in rodents in castor oil induced diarrhoea. [3] Aqueous extract of Z. maurtiana leaf can be used for the prevention and treatment of fatty liver, atherosclerosis and other diseases associated with high levels of cholesterol and triglyceride and pretreatment was found to confer more protection than co-treatment, hence pretreatment should be preferred. [4] The methanolic extract of Z. mauritiana stem bark possess antiulcer activity. [5] Investigation of the MeOH extract revealed that isolated alkaloids exhibited potent antiplasmodial activity against the parasite Plasmodium falciparum. [6] Alkaloidal fraction of the drug also showed positive effect in increasing sexuality and fertility of male wistar albino rats. [7] Recently antimicrobial potency of Z. mauritiana leaves is explored. [8] Root generally contain antimicrobial agent so present study was undertaken to determine antibacterial activity of Z. maurtiana roots.
Solvent extraction
Ziziphus mauritiana was extracted with dichloromethane (DCM) in Soxhlet extractor for 48 h. The solvent extracts were concentrated under reduced pressure and the yield was 10%.
Phytochemical analysis of plant extracts for active components
The plant extract was analysed for phytoconstituents group using standard procedures. [9] Bacterial strains Gram-positive bacteria, Bacillus cereus (National collection of industrial microbiology [NCIM]-2016), Staphylococus aureus (NCIM-2079) and Gram-negative bacteria, Escherichia coli (NCIM-2089) and Pseudomonas aeruginosa (NCIM 2200) strains NCIM, National Chemical Laboratory, Pune, India.
Maintenance of test microorganism for antimicrobial studies
The bacteria were maintained on nutrient broth (NB) at 37°C.
Preparation of inoculum
The Gram-positive (Bacillus subtilis and S. aureus) and Gramnegative bacteria (E. coli, P. aerigonasae were precultured in NB.
Antibacterial activity
The root extract of Z. mauritiana, was tested by the disc diffusion method. Different concentration of the extracts was prepared by reconstituting with dimethylsulphoxide (DMSO).
Disc diffusion method
The in vitro antibacterial activity of the DCM extract of Z. mauritiana roots was carried out by disc diffusion method. [10] Actively growing cultures were inoculated in agar -nutrient media in different petridishes. The whatman paper disc of impregnated with various extract concentrations of extract, DMSO alone (control), and an antibiotic ciprofloxacin (standard). Then they were incubated for 24 h at 37°C. [11] Minimum inhibitory concentration The minimum inhibitory concentration (MIC). [12] was determined using tube dilution technique. Varying concentrations of the extracts were prepared and 1 ml introduced into 9 ml of NB in test tubes. About 0.1 ml of the culture diluted to 10 5 CFU/ml was added and incubated accordingly. The least concentration of the extract that did not permit turbidity in the broth was taken as the MIC.
Mode of action
The method of Heipieper et al. [13] was followed to determine the leakage of ultraviolet (UV) 260 and UV 280 absorbing material. The bacterial suspension was prepared. P. aeruginosae cells were grown overnight with continuous shaking in NB at 37°C, harvested, washed with 10 mm ethylenediaminetetraacetic acid and then twice in distilled water by centrifugation each time 6000 rpm for 15 min at 4°C and resuspended such that absorbance of the final suspension was 2.0 at A450. After incubation for 30 min at room temperature, the test compound was added to suspension at MIC. At regular interval of 15 min regular aliquots of the sample were drawn centrifuged and UV 260 and UV 280 absorbing material in the suspension was measured.
Results
Phytochemical analysis shows that extract contain alkaloids, phenolics, glycosides saponin and steroids.
The antibacterial activity of the extract was performed using four bacterial strains by disc diffusion method as compared to standard drug ciprofloxacin extract possess excellent inhibitory activity against both Gram-positive and negative bacteria in 0.1 µL [ Table 1 ] concentration although it is somewhat less than standard drug ciprofloxacin but being natural alternative it is more preferable.
Minimum inhibitory concentration
The extract shows minimum inhibitory concentration at value of 1 ppm for Gram-negative bacteria and 2 ppm for Gram-positive bacteria [ Table 2 ]. 
Mode of action
Ultraviolet spectophotometry showed increase in concentration of nucleic material as increase in absorbance at 260 nm with time. This happens due to increase in nucleic material in the aliquots with time due to bactericidal effect of extract by leakage of nucleic material of bacteria [ Table 3 ].
Discussion
Extract of Z. mauritiana roots shows excellent activity against both Gram-positive (B. subtilis and S. aureus) and Gram-negative bacteria (E. coli, P. aerigonasae) and the extract exhibit its effect in dose dependent manner genus Ziziphus possess antimicrobial property. Here in this extract presence of phenolic content also indicate its antimicrobial potency. It shows half MIC for Gram-negative bacteria than Gram-positive bacteria. Firstly, if the floral extract disrupts lipopolysaccharide of bacterial strain, it may help restoring a porins channel thus facilitating the flow of ciprofloxacin to target sites. Secondly, it may cause negative effects on the efflux mechanism and let the sufficient concentration of ciprofloxacin to remain in bacterium thus helping in its increased antimicrobial.
Activity [14] [15] [16] thirdly, Cryptocoryne auriculata flower extract may be inhibiting protein synthesis as while acting alone it inhibits the growth of bacterial strains tested. It shows increase leakage of nucleic acid from cell death from increasing time.
Conclusion
This study concluded that root extract of Z. mauritiana possess antibacterial activity may be due to phenolic content although somewhat less then synthetic standard drug so formulations may be prepared with this extract as alternative to synthetic drugs especially for children and weak persons. 
